Subcellular localization and characterization of chorismate synthase in the apicomplexan Plasmodium falciparum.
The resurgence of drug-resistant apicomplexa, in particular Plasmodium falciparum, the most fatal human malarial parasite, has focused attention on the recent discovery of the shikimate pathway in these organisms, as it may provide the urgently required, novel drug targets resulting from the absence of this pathway in mammals. The direction of a parasiticidal drug design programme obviously requires knowledge of the subcellular localization and indeed full characterization of the possible enzyme targets. Here, we report the cloning and characterization of chorismate synthase from P. falciparum and present the first biochemical and immunological studies of an enzyme of the shikimate pathway from an apicomplexan parasite. We show that this chorismate synthase does not possess an intrinsic flavin reductase activity and is therefore monofunctional like the plant and bacterial chorismate synthases. Highest immunological cross-reactivity was found with a plant chorismate synthase. However, in contrast to the plant enzyme, which is located to the plastid, P. falciparum chorismate synthase is found in the parasite cytosol, akin to the fungal enzymes that possess an intrinsic flavin reductase activity (i.e. are bifunctional). Thus, P. falciparum chorismate synthase has a combination of properties that distinguishes it from other described chorismate synthases.